Kinetics of the inhibition of axonal defasciculation and arborization mediated by carbohydrate markers in the embryonic leech.
We studied carbohydrate interactions that mediate the targeting of sensory afferents in the synaptic neuropil of segmental central nervous system (CNS) ganglia in the embryonic leech. First, we determined the rate of sensory afferent development in vivo, and then we devised a culture system that permits the normal patterning of their projections in the CNS and PNS to proceed at 92% the normal rate. Using this in vitro system, we analyzed the mannose-specific recognition that mediates the defasciculation and arborization of sensory afferents in the CNS neuropil after they have tracked through peripheral nerves as a tight axon bundle. Sensory afferent defasciculation and arborization in the neuropil were inhibited by culturing embryos in Fab fragments directed against the mannose-containing surface epitope of sensory afferents. We demonstrate that the rate at which separately extending axons or their branches are lost from the neuropil can be modeled by a first-order decay process. These kinetic studies indicate that the loss of each separately extending axon or branch is an independent event. This suggests that sensory afferent projections extend autonomously across the target region in the search of their appropriate postsynaptic partners.